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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide thin, light, and 
pliable IC cards. 

SOLUTION: The method is to manufacture IC cards by 
transferring a layer 140 to be transferred including a film 
integrated circuit formed on a manufacturing substrate 
100 onto a card substrate 20 having wirings 18A-18C. 
The first process is to form a separation layer 120 being 
separated through light irradiation on the manufacturing 
substrate 100. The second process is to form a layer 
140 to be transferred including a film integrated circuit 
to be mounted on the IC card on the separation layer 
120. At this time, an electrode-exposed part 141 is 
formed by exposing a part to be a terminal. The third 
process is to form wirings 18A-18C on the card 
substrate 20. In the fourth process, the layer 140 to be 
transferred is joined onto the cared substrate 20 by a 
conductive adhesive 1 60 in a positional relation of 
conducting the wirings 18A-18C and the electrode- 
exposed part 141. In addition, the manufacturing 

substrate 100 is removed from the layer 140 to be transferred in the fourth process. 
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[0 0 0 3] C*l6tf> I C*— h*tt. Sf->'J3>M 
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J6 2$mm£*k:i,t, me— *iE¥#swia*G¥Ji 
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[0 0 2 3] CCD I C*7-Ftt. OICtk 
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[oo39] sfc, mm iooh mn&nM^ttn-v 
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[0 0 4 0] fct, 100H 1 4 0 CO 
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Sa<h&So 7W7XyU3>*^** (H) 
fiH jSK^fr. «A«CVDtC45W*^«a«, # 
XE> tf^SBft, #*fiftg. Aft. StRfifl?, 

v-m<D&w zm'&m&'tz z. t iz<zl ousts ££** 

[0 0 4 5] B. Btffcir>r*Xtt*>riMfr&#K *ft^ 

Klb^ UtiUTtt, SiO, S i O2, Si 3 0 2 *** 
tf6n> jr-f »ffc*«rtUTtt, #JA.tfK 2 S i O3, L 
i 2 S iOa, CaSiOs. ZrSiO^ N a 2 S i Os 

[0 0 4 6] Kfk^^>t UTtt, TiO, T i 2 0 3 , 
T i 0 2 ***tfSn, tLTte. Mz- 

\i % BaTi 04, BaTiOs, Ba 2 Ti 9 0 2 o, Ba 
TisOn> CaTiOa. S r T i Os , PbT i O3, 
20 MgTiOa, ZrTiOa, S n T i 0 4 , Al 2 TiO 
5. F e T i Oa*<*tfSn*. 
[0 0 4 7] HflS^^Aibm ZrOiW 
HTStl, ^n>»fls-&«tUTt4, W^BaZrO 
3, ZrSi0 4 x PbZrOa, Mg Z r Os, K 2 Z r 
Oa*«*tf 

[0 0 4 8] C. PZT, PLZT, PLLZT, PB 
Z Tf 7 ^ 7 ^ X S § 

30 e. #«*«^*m 

#»W» : 3 t »»fcbTf4* -CH-, -CO- (^h 
>) , -CONH- , -NH- (-f ^ K) • 

-COO- (XXfW , — N = N — (77) . "CH 

=n- if 7) m<D^ (ytv>mmz2L*)z.n*><Df&% 

WK^^ttWft, «««4>C3!r**Kft** (l^rct4 

40 [0 0 4 9] J!OJ:5tt#«*»^»f»©*#«tbT 
f4, #'Jxfk>, sBU^niiUXOiSftaRU*^^ 
^ >, sRU'fSF, #U75F, #UXXf;K 
f;M^>Ul/-b (P MM A) , 3KU7xZl/>*;i/ 
77< F (PPS) , #UX-f*XW> (PE 
S) , X#t3^BB»**^6n*. 
[0 0 5 0] f. &m 
&mtVT\Z. A l , Li, T i , Mn, I 

n, Sn, Y, La, Ce, Nd, Pr, Gd, Smi 
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[0051] mtz. ftmm 1 2 ocDmziz. rnmsn^ 

Mil 2 OOliS, B«/£, »**tt#©»*frK:J: 
MH lnm-2 0(imi8Et*W 
$?£L<> 10nm-v2MmgSt»5^J;!)!ifSL 
<, 4 0 nm- 1 MmggT**§O^S SCSf J 
MS 1 2 O<0MJ»a*/hS-rSf*4:, «IB©^— tt^M 

&^*l *«ic:A73W5fei;*ci*«*o, mmufi 
mrg&t, »m i 2 o a)A»fti«ttg»«t«fc 

fete «ic£mbbi 2 o***t*b»c, ^cof^n^^ jg 

Pfl^*>So <c*, #8IB 1 2 0 (DJBIiSte. T***:** 

[0 0 5 2] #gfB 1 2 0©»j**tttt, 4#tcK^^n 

frhpLli. CVD (MOCVD, MCVD, ECR- 
CVD^ffi , g^ttX;* (MB) , 

ta^7+, ss^7^ (^^tf>^) > mm 

h (LB) a. Xtf>n— K D — )V 20 

[0 0 5 31 **, #18181 2 OSrVOlz-y^ffilCJ:* 

mm&. mz. mc 

[0 0 5 4] ftmm 1 2 O^t^Z^TXy'J 3 
> (a-S i) (Dm&lZte, (CVD) > w 

KffiflE (LP) CVD^ y^XvCVD, *SU3E (A 30 
P) CVDMECRiHgntl/^o 

[0 0 5 5] M^tf^7X7CVDf:J:0^$njt7 

[0 0 5 6] ^7XTCVDHtttB»tt*«Jttt«J 

M10 0 ch&fe^B 1 4 0 £##|«;£ft<5SW*»S. 40 
[0 0 5 7] C£>,&, LPCVDIH **^ttlSn 

[0 0 5 8] ;:t' t 7^l/-ya>iH HMt3tt*!R 
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[0 0 5 9] [113] *&\Z, (B) \Z^^o 

\Z. »SI1 2 0±fc, Ste^g (iir/HXl) 1 

[0 0 6 0] ^©»Rf/HXil4 00)Ka!» (0 3 

(B) 1 jft»«»"eBA-cssn4a») 

;*:©rffiS£, ^3 (B) ^iC^To <fc o \Z. 

SI8fAMXll4 0H S i0 2 f Wfal 

B) 14 2±l:M$tlfcTFT (»IRH7>W?) 

s^i»^AbtM$nfcy-x. Hw>ii4 
6 fc. ^**;wi 1 4 4 y- hi&Mi H8^ y 
- kss 1 5 0 mmmmm 154^ mx\$ yjm 

[0 0 6 1] Z\Z\X\ C(D»Kx/WXH 14 0U. # 
'JyU3>TFTi»KSn4E8I©55, 
S2 0 ^JgjBtESnfcE*l 8A-1 8CtgM$tl^S 
SB**, 8HBSSSB1 4 1 tLTM^nt^S. 

[0 0 6 2] **JS<0»«-Ctt, #8Bl 2 OtCgeLT 

S i sN4t££<D^<Di&<Dl&Bm&&m^&Ch'b'C% 
Z>o S i O2I (*fi8B) <Z>»*tt, ^(O^iM^ 

\Zs 1 0nm-5/imlgTS§Wff*L<, 4 0nm— 

IfiTM^tl, WAfri, Sfe^B 1 4 0 
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B<hUT<Z)«tBtf>F<5<Z>sJ>&:< <hfc 

[0 0 6 3] &43, «^t<fc^Ttt, S i 0 2 mm<D^ 

abb*****?** ftmmi 2 o±i:e^n (*■ 

r/HXi) 14 0«Ltt,cfcK 

[0 0 6 4] I C^-HcOfcJ&CDWffll*? tbTtt. T 
FT0IL MAH fl^t-K^ >U3>(7)P 

IN»^&ft^*M**f (7tir>-y-, till) 
*^U=i>«tt*^ ^-offi^SSa¥^*7 :f A'i'X, « 
S (M : I TO, *Vm<D<i:?temwnM) . Myf 

[0 0 6 5] C©J:5tt«W*T- (»If/HX) fi, 

m&mTM&znz* Lfztf-DT. z\<Dm&. mmLtz 

[0 0 6 6] [114] XilZ, 0 4C^^C, TUfli 
f/Hxil4 0^ *-HXS2 0±i:*IHt8fi 
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16 0*^LT»»t-5. Z.<D£Z. *-FSfi2 0± 

K^»»rtsnfce**i sa-i set uir/H^ 
ii4o oBitsasgR 141 i«%wsn«. 

[0 0 6 7] Mttgfll 6 OOfflteHtl/TH:, 
ACF (anisotropicconductive 

film: jumwut) -e$> o . is^ 1 8 a~ i s 

n, ssi o o t*-HWR2 o^«^6Jpffisn, 
EH8A-1 sctamsMsi 4 i t^«kffi»*n 

«. ftlEK:«fc0. ACFO*«Bj*K:«#*n**«tt i0 
?161 fcSnffSn, Eil8A-18C <h^LB«SB 1 
4 1t4«, imffiSnfcSMMfi^l 6 1 *^bT«»»fc 

»«Sn«&J6. »»?-*em 8A-1 8Cra±*ifc 
aSttitHS 1 4 1 Hitfya - hT£- ££B£ltT^ 

tfeti^o &mM<n@L&£ btH «*tf, x#*'> ^ 
3*. 7^Ul/-h^ J/U3->** ^^SfeOT 

[0068] mumtmmmm*m^z>m&, 

Kfi«2 0<h£jg*U i^t^o 
[0 0 6 9] »»«I^WkS©»^> 
S2 0*fc»43taiitt<O*Sl 0 0O-*^I^5» 30 

Ml 6 0 4»CD*««tbTtt, SKr/HXiCM^ 
[0 0 7 0] [18 5] #L\z, 0 5co^9iA(c^TJ;*5 

[0071] ssi o o taabfc«i:»i 

[0 0 7 2] frittfJgl 2 0<Z)JBW««M3ct«/*fcttlf- 

aaudt^u-sjKStt. 1 2 0 co«ij5fctj*4tcT^ 

[0 0 7 3] C^T. 7yi/-ya>i:H BgS*3t€r» 

wvfz^mm (»mmi 2 0 jwjwkw 

gl 2 0©ifiE»fiO4»*fttt-«*»B, ^ <» 50 
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[0074] ftmm 1 2 o*«»rt*Mfc£i;*a^ ^® 
coioiiLT, BRitsnsjttcoaa, sjs 

[0 0 7 5] BW*r*3tttbTtt, frgtill 2 0(cHl*! 

m^m. tmm (am. em. r«o swuetfsn*. 
toft*^t, #8fS 1 2 0 (Dmm (7yi/->3» 

[0 0 7 6] r(DU-ifJt*«*S'B:*l/-if««tb 

Tt4, *«S#W— *\ H#U— tf tf) » 

X+yT!/-lf, Nd-YAGl/- 
1t\ Arl/- 9 s , CO2I/- tf, COl/- tf, He-N 

[0 0 7 7] X*~>Vl/-1ft4, &ifcfi«TB;x*;i^ 

-staa-r*fc»* i6tfi«fiB-c»iii2 0f:7y 
-k**2 o^ssi 0 o*fca*±#*r«fcAr£*u" 

[0 0 7 8] #JM 1 2 0 trT^l— >a 

n^> U— if Strife* t4* 10 0 nm— 3 5 0 nm^J^T 

[0 0 7 9] m 7 IZ. mWL 1 0 0 CD. yt<D&&\Ztt~?2> 
jSia^<^ — MSr*"3~. BS3n*45l:> 3 0 0 nm<7) 

£-5 3 0 0 nm£A-t(Dmm<Dyt (0U*Wf* 

iSfi3 0 8 nmOXe-C 1 I+^vl/-f-36) SrBR 

[0080] &rz. ftmm 1 2 otc. «Atf^fx*m. 

BBStS n* V— lf3t<DiKft^4, 3 5 0*61200 

[0081] £Ac, ^atsnsu— if)tox^;^— ss 
jg, mz, i+->vi/» ifoS'&cDx^;i/^— ^«t4, 

1 0-5 0 0 0m J /c m^^chT^CO^^^ U< % 
10 0-5 0 0 m J/cm 2 lStn©^0ei/ 
^Ac, HMtWIBtt, l- 1 0 0 0 nse cMtt 
-6flD*Jf?*U<, lO^lOOnsecBHil"*©* 
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[oo8 2] tz&. u—tfytizftmtsnzmMmz* * 
«i o o±\zftmmt>wm?2>z. £*><&*«> 

[0 0 8 4] [IS 6 ] ^fl, »#UT^5»ii 1 2 
0*. 09*«»c8K I^>^, 7yi/>lf. fff?© 

cntc^r). 0 6 Jc^rf <£5K, figfl (»It/H 

S2 0±i:H 7C*M0SlZnT^tzZL*?fr 1 2, GSR 
1 8A-1 8CI:tot, H1I:STI/0 14, RO 
Ml 6a^ft56»jaitSE»l 8D^«$n§^ 
itC^^o b^fe, *-HSfi2 0fc8fi?I140t 
tt, ±i*LfciE«l 8A— 1 8C^«tB»«l 4 1 

i 6 oi:Tf«Wi:8a$nt^5 9 

[0 0 8 5] «RLfc*«l 0 0tC^»g|@O- 

l 0 0^3?^^xcOct5^Siffi^*f^ 
ijSSnt^St^»l:H S«i 0 0 11 ffiKtt 

[0 0 8 6] E(±^J:5^&I1^1T, Klfc^g (ff 
Ir/HXl) 14 0©*-KSfi2 0A k ©fi^7 
LTROM*-K10^UT5, *<OSL #Kfccfc 

[0 0 8 7] *^fete<DJgJfiT«. Si4lSt4&Tfc£«<£^ 

i (»ir/Hxi) 1 4 o m&&mmizMffi-rz><D-e 

(BSfP^5«*JK#r (%£?114 0) ^cd^*-^ 

[0 0 8 8] (* 2 <D^M<DMm) 9Z 1 <DjZK<Dmtt\Z 

#J£. 0 2Rtf0 8-0 1 9SffiViTRWt-5. 
[0 0 8 9] (Igl) *^JK<D«jlJC*5^Tt). 0 2 
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KSTi'SK:. *— FS«2 0±K:. n^^^i 

2 , ES18A-18C &M&TZ>o 
[0 0 9 0] (XS2) HSKSTJiSK:. i§5tteS& 

(MAffcxso looit ftmm mxa. lp 

CVDSlC±0*jS$tlfc7 : E^77XyU3>I) 1 
2 0 *mm (ffilittf, Si0 2 K 1 4 2 7^E 
*77XS/»J3>I MAtfLPCVDfil:J;0»«3 
ft*) 1 4 3&£M&&KJ|J*J&U «^T, 7^*7 
77y'j3>Il4 3©±iBK:±^6l/— If— 3t*BH 
if ItU 7— -^SiST. CftlCJ:0, 7^77Xy'J 

[0 0 9 1] (II 3 ) tt^T. 0 9 o \Z, V 

—tf—7-—)V\z J: 0 ft 6 ftfctf U > U r3 >Jf - 
->^lt, 7^f7>Kl44a, 144b^Mt 

[0 0 9 2] (IS4) 0 1 0 \Z^rf^O\Z. T-i^y 
HI 44a, 144b*15y-M61Bll4 8a i 1 

4 8b£, mZ.t£* CVD^CcfcOJgjSf^o 

[0 0 9 3] (18 5) 0 1 lK*rr<£5(C. *'Jy'J 
ifl 5 0 a, 1 

5 o b*»«-r*. 

[0 0 9 4] (Ig 6)012 (C^-T ct o\Z. # U -f ^ 

F^e&§7x^ino^Mu y-hiii5 

T^OT, 0»*tf#n> (B) co-f *->aA£fr5. 
ClftfCJ:oT, p + I172a, 17 2bTO$n 

[0 0 9 5] (Ig 7)013 K^-TJ; «5 # U -f ^ 
H^^&SYX^S17 4$MU y-M115 

T^OT, 0«x.fc£»J> (P) <D^*>&A&??Oo Z 
ftfc<koT* n + 1146a, 1 4 6 b*«MSns. 

[0 0 9 6] (IS 8) HI 4fc3R-rck3fc:, /IMI&JR 
Ml 5 4t»StU iS4RW^zi>^i7 N*— 
®® 152a-152d ZMl&T&o 

[0 0 9 7] (Ig 9 ) 015 (:^tJ; 5 Jf 

irhbmri s 4±iz&mmi i 6&jg^r* e cicoi: 

7^777yU3>g2 0OSmffigB2 2 £Bm 

»K:»iKaft*«a«)»«tt, §an 7 6{cs^ft^ 

40 V*8ffi«B«K£;*ftS. B15TH fI15 2a(^Sffi 
iffig&l 4 1 ^It^^o 

[0 0 9 8] JlCDcfc^lCLT^^ftfcCMOSaijlCD 
TFm 0 3 (B) -H6K*fr***«E*» (»§t^ 

A-f xe) 1 4 ofcKMrr*. 

[0 0 9 9] (IS1 0) ±MLfe»fi¥Bl 4 0H 
0 16 lC*rr£ -5 (C, ^XXt£ 18 0 

8 0S^n-^8H:tyhU ^7XM18O±0 
S^feft^S 1 4 OOSftSgBl 4 1 \zffiM*zi>?2 
50 hL/T, 1 4 0 ^l^tt^f ^SJS 
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TSo fit, ^fi(h«£$nfcSfi?il 4 (HCte-f 

[0 10 0] ^<0^ tf^XSIRl 8 0±<D#ISO»K 
?Bl4 0^1^{:y-fy>mo ^> 

te^ii 1 4 o a)«a»4*ttttaE*«WL/Tfe Avi, 

[0 10 1] (Xgl l) 0 l 7l:St cfcSK* #— F 

j£U 0 6 fctllWSl/fti^iBftC ^<DAC i0 

F 1 6 O^lt, &n D q<7)|£&¥Jf 1 4 0^liDWt> 
&£ffi*££J:0|g*-rs. *-FStE2 0 

±(Die^ 18A-18Ct, 1 4 0 

Ultll ACF16Ot0«iSf 16 1^1T 
#ffi$*lSo SEte^JB 1 4 0 W\ FX«2(M;:»« 

-OC0«C^Hl 4 0rt*#-FSt£2 oicBomtsn 

So 

[0 10 2] (If 12) 0 18 (7)^B3A(C^Tci: 5 
fc, 385fctt£«l 0 0Olffi*6, 09 Xe-Cl ^ 

x+^vu— if— 3t*BH*tT*. cmKcfcO* 4HBJI 1 

56S, C<D^, 1 2 0 Oig^A^<5Tt§© 

i!©#HlJB 1 2 OSatL-T* B 1 8 ©ScfflB fc« 
?\k3fc*<E2PJIl 4 0 J; OSS 1 0 0 &5I 

[0 10 3] ^^{3, Mil 2 0*lyf>m0 
IST^o CtKCctO, 9 1 2^6«i 1 8 A, 

18B*»*Sftfc*-P»S20±K:, 0n:^ti 
/0 14, R OM 1 6 RtfE* 1 8 D S^tTlHE?! 1 

■6, 2 tB<i«i:«fflli 7 8t»*t* 

ItT, 0 1 9l:St±5l:ROM*- F 1 o**$5rifc-T 

So 

[0 10 4] ffi3©^I(DfI) £©*3©*Jfc(0» 

m>T, b i tttsas i c* - HSfimfeot* 

So C©IC*-P©ffiCD«!IS, 02 0 (A) — (C) 

[0 1 0 5] 0 2 0 (A) tr^T I C*— Ftt, 
* 1 2 <hiE^2 2 fc#»j3c«Snfc#— F*tR2 0±fC, 40 

UWAtfWWtt^'J 3 O^ft^Sgfll 4 
0 Srte^bfc^^&U *— FT?**. 
[0 1 0 6] 02 0 (B) (C^T I C#- Ftt, 
^12<hjE^2 2, 2 4t*«»4Snft*-PS«2 0 
^tUWtfWJItt^'JSO, CPU40S 

t**n e> ssa-rsEtt 4 4 ^^r-rs^it^M 1 4 0 & 

[ 0 1 0 7 ] 0 2 0 (C) T?tt, 14 0 0 

2 0 (B) <D«ricB*^»lAT, I/O50fc, I/O 
5 0 Rtf ^ ^ U 3 0 4»«T*E« 3 2 t . I/O 5 0 50 



#H§¥1 1 -2 0 3 6 0 

©•^ rt-F*«2 0±Ktt* 3*J^12i, 

i 2RtfI/05 0£«®gTSE&l2 6«t«JES 
Sn, *©#-F»«2 0±tC«e^Sl 4 0^£f$ 

[0 1 0 8] CCDffi, 8l£¥gl 4 OttT I /CKDfr 

[0 10 9] £CD£51C, ttfE^Jg 14 0 KlF^SnS 

[oiio] m4<Dnm<DMmo z<Dm4<Dmme>j& 

mt. 2lK±©*Kf ■**-FH«2 0±l:C?b 
T, ic*-HS81t*t)OT»s. I c# 

-KO«!l*H2 1 (A) (B) Sr#H8UTift^*TSp 
[0 1 1 1] 02 1 (A) C^tl C#— Ftt* #— .F 

a«2 o±{r, » l, m2(Dmmwm 140, 400$ 

[0 112] »10«<6*«1 4 0»4JiJ|tL&IBl. JR 
2flD**©»«fcTRSL&^*J*rcj;DtBBan* 
*><Z)T&So £©*HE*Jil 4 0HU -tJELfc^U 3 
0, CPU4 0Wl/O5 0i:Mt, *;SKf!j|IIK 

14 0ttS6lC, 3 0 <fcX^KftIIie6 0 <h£tt 

Mt§E»3 4t, CPU4 0£»3SB»EBS6 0<fc* 

8s»-rsEifc4 6 t**Art?v>*. 

[0 113] — S2 0$fifI4O Ott, 

tt^TSCDT&ntf, H^*®« I TOfc£<Z>2S9i« 

< l^HttnH «Jfc3t^ffi 7 0 ttKAiSffiA&^ffi 
-fSrt\ »£V>tt#— FS«2 0±Kl J p»KJtJlt»rt 

[0 114] J8 1, *2(?)ttfil 4 

0, 4 0 0H CCO«3<DmfiO^SgT^, 

TFTttntf. — ^©iftiE^jB+tciKaa**? 0* 



17 

a& e> n u t< > 7 ^ ; v y 7 x g n > t f t £ » a ic -r 

CO 1 1 5] C©JBl f S2 0«g?Il 4 0, 4 0 0 
KS«2 0±£tt, 1320 (C) £R 

t, mi, ^2t£fiuo, 4 0 om*»«-r*E 
«S2 8*»*sn«. 

[0 116] 02 1 (B) fcSfl C#— Htt, 

021 (a) jc^-rs^^^tcjnAT. $ e^m^^jA 

0 KlWAtf S R AM&t*0**tt/ 1 U Sf ^Tt>, -f 

n^«s$A7^77m:w^o *iift8o 

lot, CC0*»*»8 0O««^*3©ft<E^S 

&<> dCDig^ *-rKSfi2 0f:lt H21 (A) {^tk 
"tri**^ 1 2XtfIER2 6, 2 8 idinx.T, |g 3 <0« 
K?16 0 0^1, S2g?il 4 0, 4 0 0<fctttt 

[0 117] GB5<Z)£;K<Z>?Btt) **«<Z)«jBtt % H 
2 2i:it<fc5^ fe¥#T*^*-KSS2 0±C, 
0 2 1 (A) fC^TIf! 1 CO^fc^Jl 1 4 0 0 2 1 

(A) C*tI2Ofie?I4 0 0 i:S:IE?lt, IC 

fctt^ttn*** 1 2MI12 6, 2 9*«»ttSnT 
43 0, !gl, S2©tg?il 4 0, 4 0 0te, S^2 
6, 2 9 fcck-Sfcl/Tte^Sft*. 
[0 118] J^T, 0 2 2 C^t I C*-HOKig^ffi 
K^l^T, 1^2 3-0 2 9 &mmLTmW~TZ>o 
JB 1 cD«g^® 1 4 0 (CO^Tte, m 2 
Tift^Lfcfe^t0gS«fi£^ffiiST^co^T, S2^ 
Jfi©»S8^TSa^Lfcft(E^JB 1 4 0<7j§gjg7jfe£^<7) 
££ffJJBT^£ 0 E*T, !20«fifl4OO*fflWc 

[0119] (II 1 ) B23H ttjfc3?a;tf 80CO7Z 
<h^§7 ; t;i/77XyUn>TFT^^2<?)Sg? 
!4 0 0O8iiIgSSLW5, Z.CX\ ffS2<0&ig 
f!40 0tH y-htS5 4 0, y-hl»R54 
2, ft>^iftS7 : E^77X'>U3>i5 4 4, 
?t>^fil8 5 4 6> V — X • FW>£&£n + 
s 7^77Xy'j3>l5 4 8, 5 5 0, y-XfS 
5 5 2, FH>t«5 5 4, I*ti5 5 6, /t r > 
^—>3 >g|5 5 SR^JET^^PbI® 5 5 9T^§ C 

^€@5 5 6 **KfCT»«Ufc. 
[0 12 0] d <DW, 2 4 0 0 H *-FS« 

2 0±fc»SfcJg]«-r*<B-e£:<. ^2(Dffig?l4 0 



(10) 4#g§¥ 11-2 0 3 6 0 

-hK»jGEsn*. c<Dmwm&4 o 211 *2ose? 

[0 12 1] £fc, 0 2 3T11 PJSS4 0 0±K#J 

A«7^77Xy u zi >\zxm^nrcm 1 #gtH 4 

0 4$Ml/TI/^ tt C<Z>g!l#gi/l4 0 4te, fS2GD 

*»«>*ffi^*3»*5Miiji i 2 o £H«K«fle-rs fctf) 

J0 [0 12 2] **M©*J6T?tt4 6t, ^1*114 0 
4±HSbTttt^n^^^l5 5 9 ^tTl^ 0 «t> 
f H 1l 5 5 9 ilt, S i O2, S i sN 4 

1 Onm— 5 ULmM&-C&2><D&ft$lL<. 

4 0ni-l /iniiftTftSOAUOJftL^. +P3S 

[0 12 3] &*5, «§l:i^TB, S i 0 2 
IB«*»J«1i:-«\ SBl»lB*4 0 4±K:iB»y-l-«« 

5 4 0, y-hiil5 4 2^i^Mbtt)J:K 

[0 12 4] 4T5I 5 5 9S: 

tfSgl#ft£/g4 0 4K3>*^ h3jx-;U5 5 3 £^]£ 
U V-Xiim^n>^^ h*-JV5 5 3 CSS 
U «t^lBl»«JB4 0 4«fcDTIB****Sn&IR»c« 
lflt«»lB««5 2 2SMLT^, &*5, h« 
30 115 4 0O^£K£B5 2 2 (0^-tTT) tt, ^P«1S5 5 

[0 12 5] (XS2) Wz. B2 4J:*t±5i:, S 
(E?l4 0 0±t. fB2»«UBtLT«7LtfSfc«MttSg 
il4 10^Mt§, 7^7 7 7yU3 

1 0tC£9¥iS{t£n£o 

[0 12 6] C<D^St14^S4 1 OchbT, MR* 
^^<n^Wfa (J-bVOA, AU^A&i:) f5S6<01*;&* 

[0127] (II 3 ) 2 6 IC, 024 tCTKf 5 
SB2^M7f««iK«ntt«*J|4 1 0<D±\Z, 
?ft4 2 0^m 9 CO-*fi?ft4 2 0lt 12 
<7)ftte^Jl4 0 0(Dait«JC»*Sn*fe(OT**<Z) 
T, S 2 I 4 0 0 ^SlfltoyDtXigg^^ 

ffiT^Uffico S> S £/H ^ X ^ >5> o 
50 [0 12 8] (Ig4) "&\Z, 0 2 5 GD$cE=P A^"TJ: 
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[0 13 0] 0 2 5 0)$eS3Bfc«"$\fc3K:, 5891 

S«4 0 2 tC^SrftlAT, C<7)S«4 0 2 £?g 1 #i§| Jl 
4 0 4 36^6(BRa«*. 

[0131] (Ig 5 ) "JK\Z. WX»M 4 0 0 (DTWZ 
»#LTV>*JISl$HBJi4 0 4fc, «A.tf«s», Xy? i0 

f£2CD»e^g (WR^/t-f XH) 4 0 0tf, 
-*K?*4 2 0f:-^^nycCi:^^§ o 

V-XtS5 5 20-afi 3>^^7h^-iI/5 5 
3*^LTlliiUT, BHBSBSB5 2 2*^jBR$nSo 

[0 13 2] £*3 % *JftLfc3SW*«4 0 2 £*>5B1# 
SIS 4 0 4 0- 8*«tttLT^5*^i:}4H«t:l»if 
S. iS4 0 2^^7X^<t^?5:Sitolt 29 

W*JfflUfc^*tR4 0 2£«tU *5SW*Hffl 

[0 13 3] (116) VK\Z, 02 7 \Ztt£o\Z. % 
2 0tgf|4OO^ *-FS«2 0±[:ittt«* 
■ 4 3 0ft^LT*^T*. -Otf> #-FS1£2 0 
±fcf6»J«an&El2 9t, fg 2 GDffite^Ji 4 0 0 

[0134] mm&mmmi 3otLm ^2<^*»s 30 
9tn *(0Hir**nTjn»sfti£Esn*#«e j P4 3 

[0 13 5] ttfe, —*IE^#<i:bT«flB-rs*-Fa6 

— K*« 2 Ott, S2(D«ft? 
14 0 0 £^j£T£/c£<AS1£4 0 2 fcjfc^ Wgtfl, 

tt. S1R4 0 2II:»2(^S€¥14 0 0*#J«U 

S1S2 0 tcte^-r^fc*. co)*-ks«2 oizm&z 

— #:<E^#4 2 0tCOV^Tt>[Rl^-e*)^>o 
[0 13 6] LW^T, «2^g¥l4 0 0 <£>^J& 

4 2 0, 2 0©irt#fi^UT, iS^TJ&HHL (Tg) 

So — r^¥*4 2 0, 2 0il 

(Tg) tfcttttMW$KI48 0 0t:« 50 
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T, <fc 9#£L<te5 0 0t6lT, S5KljfF*L<tt3 

[0137] di7) *&\z, mmM&mmm 4 1 0$: 

ffcK<fc?)»»aii\ C<Z>ffcSiM£ttIiJI 4 1 0 Sriglc L 

T> «ig^/S 4 0 0 *-*IE^# 4 2 0 «fc 0 51 

f 0 TFT©TSK:»ffbT^«J»*lBltt»JIB 

0, 0 2 8©#«fc«'$"«fc'3fc:* fg2<7)&e^jl4 0 0 

#-&(6»*T*s*— f*«2 otce^^n^o 

0 2 8<3D*«jO«t«tt. H2 3^t»fi4 0 2a^ 
1#BIJI4 0 4£> -*6¥ftT*5*-^fi2 0R 
tf*Stt**FB4 3 0 lc«*«*fcfc<&£Hi;ci:&5o 
fot, TFTOUigIgt:l^fcSS4 0 2 
JB2 05*<69J14 0 0 -^(E^Tfta 
*-FSS2 0±i:t»fiSn5. Bill 
5 5 6#«tB<*ft, ^VhU^^fi«tbTfiJ 

[0 13 8] M> IC*-Htbt-*K¥#d«*o 

C<Z)»<&tCte, Sfl2#i§|]Il 4 0tef£ 

[0 13 9] (IS8) 0 2 SCOfefiOtC^-Tct^ 

tc, 02 1 (A) 0#ai3BRt«E***»«an3tSBl 
14 0S, #- H*« 2 0 ±fcW«tt»*» 
4 4 0^lTitn, *-F»fi2 0± 

tCiFfi6^^tlfeE»2 6, 2 9 (H2 8"CttlB«2 6 

HBstf) m i <z>«fc^Ji i 4 o ^laass i 4 
i fc**»rtisn*. 

[0 14 0] itftifl4 4 0 ibTACFSfflK 
SftKSB 1 4 1 £K^2 6, 2 9 ttt, *0|BKH**n 
Tttll!kiPBEan*»«tt : T 1 4 4 1 S^bttaBi:SK 

[0 14 1] (IS 9) 0 2 8CD^fiiJtC^Tcfc3{C, S 
I10 0©SI^b, M^H X e -C 1 x+yVl/- 

£zf/&fzfcRmiz&^Tmm*&U'^^&&o z.<d%% 

»KH 1 2 OCDJg^^T-r^^T, iT<£>#g|JI 

1 2 0 ^«iu, ss 1 (D&mmm 1 4 0 ± dss 1 0 

[0 14 2] SStC, »»H1 2 0*lyf>^<k0 
i£t^)o utii:J:0, 02 1 (A) ^^-Tck^JC, # 
-K*«2 0±«CT, )6^E*2 6, 2 9<tSKI3nfc 
ttttfcT. JB 1 , 91 2 OSg^g 1 4 0, 4 0 0 

[0 14 3] (XS1 0) S«(C, CCDT^^^ 
U^XJltbT«ffi'r*JB2<0*IE9«4 0 OSrfflVi 

0, 7^f^VhU^XlTfe^2(DS^i4 0 
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Oi, *SS?g«g2 3 2*s^$tlfc*HpJ*S2 3 0 

H2 3 6 zmx-rz>$t\T.mt>mm2ftz>. ^ 

[Sli&Sd^JSiSns. *H6jS«2 3 0 fel^C, s^ii 
mm 2 3 2 W*M*?ffi|S]mS$nT^-5„ 
[0 14 4] 3 O^SCffiTt^*® 

Otftt. *-FS«2 0 CDi&H^gS 7 0£i^©^®^ 

[0 1 4 5] Ml 5 ®*i|CD^T-«. I2«)ftg 

?I4 0 0Sr2Se^fCi0*-FS«2 0±(C^¥b 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] How to imprint the transferred layer containing the thin film integrated circuit formed on the 
substrate for manufacture characterized by providing the following to a card substrate, and to 
manufacture an IC card. The 1st process which forms a detached core on the aforementioned substrate 
for manufacture. The 2nd process which is made to expose the portion which forms the aforementioned 
transferred layer containing the aforementioned thin film integrated circuit, and serves as a terminal, and 
forms an electrode outcrop on the aforementioned detached core. The 3rd process which forms a circuit 
pattern on the aforementioned card substrate. The 4th process which joins the aforementioned 
transferred layer to the aforementioned card substrate in the physical relationship through which the 
aforementioned circuit pattern and the aforementioned electrode outcrop flow, and the 5th process which 
removes the aforementioned substrate for manufacture from the aforementioned transferred layer 
bordering on the aforementioned detached core. 

[Claim 2] The 2nd process of the above is the manufacture method of the IC card characterized by 
including the process which forms two or more aforementioned transferred layers simultaneously on the 
one aforementioned substrate for manufacture in which the aforementioned detached core was formed in 
the claim 1 , and the process which cuts two or more aforementioned transferred layers separately. 
[Claim 3] It is the manufacture method of the IC card which the 2nd process of the above has the 
inspection process which inspects the electrical property of two or more aforementioned transferred 
layers formed simultaneously in a claim 2, and is characterized by the 4th process of the above including 
the process which joins the transferred layer distinguished from the excellent article in the 
aforementioned inspection process on the aforementioned substrate. 

[Claim 4] It is the manufacture method of the IC card characterized by having the process which joins a 
transferred layer, respectively in the field of the plurality [ set to a claim 1 or either of 3, and / process / 
4th / of the above ] on the aforementioned card substrate. 

[Claim 5] It is the manufacture method of the IC card characterized by for the 3rd process of the above 
making an anisotropy electric conduction film intervene in a claim 1 or either of 4, and joining the 
aforementioned card substrate and the aforementioned transferred layer. 

[Claim 6] How to imprint the transferred layer containing the thin film integrated circuit formed on the 
substrate for manufacture characterized by providing the following to a card substrate, and to 
manufacture an IC card. The 1st process which forms the 1st detached core on the aforementioned 
substrate for manufacture. The 2nd process which forms the aforementioned transferred layer containing 
the aforementioned thin film integrated circuit on the aforementioned detached core. The 3rd process 
which joins the aforementioned transferred layer through a junction layer on a primary imprint object. 
The 6th process which joins the aforementioned transferred layer to the aforementioned card substrate 
which is a secondary imprint object in the physical relationship through which the 4th process which 
removes the aforementioned substrate for manufacture from the aforementioned transferred layer 
bordering on the 1st detached core of the above, make expose the portion used as the terminal of the 
aforementioned transferred layer, and forms an electrode outcrop, the 5th process which form a circuit 
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pattern on the aforementioned card substrate, and the aforementioned circuit pattern and the 
aforementioned electrode outcrop flow. 

[Claim 7] The manufacture method of the IC card characterized by having fiirther the 7th process which 
removes the aforementioned primary imprint object from the aforementioned transferred layer bordering 
on the 2nd detached core of the above at the 3rd process of the above in a claim 6, using the 2nd 
detached core as a junction layer. 

[Claim 8] The IC card manufactured by the method according to claim 1 to 7. 
[Claim 9] The IC card characterized by the aforementioned card substrate being plastics in a claim 8. 
[Claim 10] It is the IC card characterized by the aforementioned semiconductor integrated circuit having 
a programmable ROM in claims 8 or 9. 

[Claim 1 1] It is the IC card characterized by being the 1 time PROM which can write in the 
aforementioned programmable ROM once in a claim 10. 

[Claim 12] It is the IC card characterized by the aforementioned programmable ROM being strong 
dielectric memory in a claim 1 0. 

[Claim 13] It is the IC card characterized by the aforementioned programmable ROM being EEPOM in a 
claim 10. 

[Claim 14] The IC card which is characterized by having magnetic memory in a claim 8 or either of 13 
in addition to the aforementioned semiconductor integrated circuit. 

[Claim 15] How to imprint the transferred layer containing the thin film integrated circuit formed on the 
substrate characterized by providing the following on an imprint object, and to manufacture thin film 
integrated circuit equipment. The process which forms a detached core on the aforementioned substrate. 
The process which is made to expose the portion which forms the aforementioned transferred layer 
containing the aforementioned thin film integrated circuit, and serves as a terminal, and forms an 
electrode outcrop on the aforementioned detached core. The process which forms a circuit pattern in the 
aforementioned imprint object. The process which joins the aforementioned transferred layer to the 
aforementioned imprint object in the physical relationship through which the aforementioned circuit 
pattern and the aforementioned electrode outcrop flow, and the process which removes the 
aforementioned substrate from the aforementioned transferred layer bordering on the aforementioned 
detached core. 

[Claim 16] Thin film integrated circuit equipment manufactured by the method according to claim 15. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to an IC card, thin film integrated 

circuit equipments, and those manufacture methods. 

[0002] 

Background Art and Problem(s) to be Solved by the Invention] Conventionally, memory card, the I/O 
(I/O circuit) card, the card of ISO conformity, etc. are known as an IC card containing an integrated 
circuit (IC). Here, the card of ISO conformity is an IC card which contains a microprocessor and 
memory as an integrated circuit, and since it is possible to give a security function, it is widely used for 
uses, such as medicine and finance. Moreover, as an integrated circuit, excluding the microprocessor, 
memory card is a ** IC card mostly, and only memory is widely used as portable storage used for a 
personal computer, an electrohone, a game machine, etc. An I/O card is an IC card which has many 
functions, such as a modem, LAN, and an in sir network, and it is widely used as an I/O device detached 
and attached by the personal computer etc. 

[0003] These IC cards formed IC using the silicon substrate first, mounted the silicon IC chip in the 
circuit board, and were manufactured. Therefore, since this IC card had the circuit board in addition to 
the silicon substrate used as the base of IC manufacture, the IC card became it is thick and hard, and its 
portability was not good. Moreover, the protective layer of the circuit board itself and IC chip did not 
obtain formation **** comparatively thickly, in order to protect IC chip from external force, but it was 
an IC card is hard also from this point, and heavy. 

[0004] this invention is made in view of the above-mentioned situation, and the purpose is in adopting a 
completely new method and offering a light and thin IC card, thin film integrated circuits, and those 
manufacture methods. 

[0005] Other purposes of this invention are to offer the IC card which is rich in flexibility. 
[0006] 

[Means for Solving the Problem] this invention which solves the technical problem mentioned above is 
carrying out the following composition. 

[0007] The 1st process which invention of a claim 1 is the method of imprinting the transferred layer 
containing the thin film integrated circuit formed on the substrate for manufacture to a card substrate, 
and manufacturing an IC card, and forms a detached core on the aforementioned substrate for 
manufacture, The 2nd process which is made to expose the portion which forms the aforementioned 
transferred layer containing the aforementioned thin film integrated circuit, and serves as a terminal, and 
forms an electrode outcrop on the aforementioned detached core, The 4th process which joins the 
aforementioned transferred layer to the aforementioned card substrate in the physical relationship 
through which the 3rd process which forms a circuit pattern on the aforementioned card substrate, and 
the aforementioned circuit pattern and the aforementioned electrode outcrop flow, It is characterized by 
having the 5th process which removes the aforementioned substrate for manufacture from the 
aforementioned transferred layer bordering on the aforementioned detached core. 
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[0008] The detached core with the property which absorbs light that the reliability in device manufacture 
is high is prepared, for example on substrates for manufacture, such as a quartz substrate, and the 
transferred layer containing a thin film integrated circuit is formed on the substrate for manufacture. 
After joining this transferred layer to a card substrate, light is irradiated at a detached core, and in the 
detached core, it produces and cheats out of an exfoliation phenomenon by this, and the adhesion of the 
detached core and the substrate for manufacture is reduced. And the force is applied to the substrate for 
manufacture and it is made to secede from a transferred layer. Thereby, a transferred layer is imprinted 
by the card substrate and an IC card is manufactured. Since the substrate for manufacture is removed, 
this IC card can be made it is comparatively thin and lightweight. And since the card substrate itself 
does not have the heat-resistant restrictions which bear a thin film formation process, it can consider as a 
lightweight and thin thing and small lightweight-ization of an IC card is attained by it. 
[0009] Invention of a claim 2 is characterized by the 2nd process of the above including the process 
which forms two or more aforementioned transferred layers simultaneously on the one aforementioned 
substrate for manufacture in which the aforementioned detached core was formed, and the process 
which cuts two or more aforementioned transferred layers separately in a claim 1. 
[0010] If it carries out like this, the manufacturing cost of a transferred layer will decrease sharply. 
[001 1] At this time, as shown in a claim 3, the 2nd process of the above has the inspection process 
which inspects the electrical property of two or more aforementioned transferred layers formed 
simultaneously, and, as for the 4th process of the above, it is desirable to include the process which joins 
the transferred layer distinguished from the excellent article in the aforementioned inspection process on 
the aforementioned substrate. 

[0012] If it carries out like this, the probability that will originate m a defect and the whole IC card will 

become poor will reduce only a transferred layer sharply, and its yield will improve. 

[0013] As shown in a claim 4, the 3rd process of the above can have the process which joins a 

transferred layer in two or more fields on the substrate of the above 1st, respectively. 

[0014] It is advantageous when a semiconductor layer imprints two or more kinds of different 

transferred layers from an amorphous silicon and contest polysilicon especially. 

[0015] As shown in a claim 5, as for the 3rd process of the above, it is desirable to make an anisotropy 

electric conduction film intervene and to join the aforementioned card substrate and the aforementioned 

transferred layer. . 

[0016] It can prevent that the wiring which adjoin each other short-circuits with an anisotropy electric 

conduction film. . 
[0017] The 1st process which invention of a claim 6 is the method of imprinting the transferred layer 
containing the thin film integrated circuit formed on the substrate for manufacture to a card substrate, 
and manufacturing an IC card, and forms the 1st detached core on the aforementioned substrate for 
manufacture, The 2nd process which forms the aforementioned transferred layer containing the 
aforementioned thin film integrated circuit on the aforementioned detached core, The 3rd process which 
joins the aforementioned transferred layer through a junction layer on a primary imprint object, The 4th 
process which removes the aforementioned substrate for manufacture from the aforementioned 
transferred layer bordering on the 1st detached core of the above, is made to expose the portion used as 
the terminal of the aforementioned transferred layer, and forms an electrode outcrop, It is characterized 
by having the 6th process which joins the aforementioned transferred layer to the aforementioned card 
substrate which is a secondary imprint object in the physical relationship through which the 5th process 
which forms a circuit pattern on the aforementioned card substrate, and the aforementioned circuit 
pattern and the aforementioned electrode outcrop flow. 

[0018] According to invention of a claim 6, the laminating relation of a transferred layer to the substrate 
for manufacture is secured on the card substrate which is a secondary imprint object, without carrying 
out a vertical inversion. 

[00 1 9] Invention of a claim 7 is characterized by having further the 7th process which removes the 
aforementioned primary imprint object from the aforementioned transferred layer bordering on the 2nd 
detached core of the above, using the 2nd detached core as a junction layer at the 3rd process of the 
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above in a claim 6. 

[0020] According to invention of a claim 7, when a primary imprint object is unnecessary for an IC card, 
this can be removed through the 2nd detached core. 

[0021] Invention of a claim 8 defines the IC card manufactured by the method according to claim 1 to 7. 
A thin lightweight IC card can be offered as mentioned above. 

[0022] If the aforementioned card substrate is made into plastics as especially shown in a claim 9, the IC 
card which was rich in flexibility can be offered. 

[0023] Moreover, if this IC card has a programmable ROM (Read Only Memory) as an imprinted thin- 
film-semiconductor integrated circuit as shown in a claim 10, it can be used for various uses as a storage 
card, as this programmable ROM (PROM), it is shown in claims 1 1-13 -- as - the 1 time PROM which 
can be written in once, and strong dielectric memory - or eliminable EEPROM (Electrically Erasable 
PROM) etc. can be mentioned electrically 

[0024] Moreover, as shown in a claim 14, it is desirable to combine with such a PROM or to have 
magnetic memory in an IC card instead of PROM. Magnetic memory is because it is desirable at the 
point that storage capacity is large. Especially the information involved in security when it uses together 
with PROM and magnetic memory is prepared is memorized to PROM which can be memorized 
certainly, without being eliminated by the external MAG etc., and, as for the other information, it is 
good to make magnetic memory with large storage capacity memorize. 

[0025] Claims 15 and 16 clarified that this invention could apply not only to an IC card but to the thin 
film integrated circuit equipment and its manufacture method other than the shape of a card. 
[0026] 

[Embodiments of the Invention] Next, the gestalt of operation of this invention is explained with 

reference to a drawing. 

[0027] (Gestalt of the 1st operation) 

(Explanation by the whole IC card) An example of an IC card is first explained with reference to 
drawing 1 . 

[0028] The block diagram of a ROM (memory only for read-out) card is shown in drawing 1 . In 
drawing 1 , a connector 12, 1/014, and ROM 16 are formed on the card substrate. 
[0029] Here, a connector 12 is connected to the terminal by the side of a host system when the ROM 
card 10 is inserted in the card slot of a host system. Power-terminal 12 A, grand terminal 12B, the 
terminals 12C and 12D for control, address terminal 12E, and data terminal 12F are prepared in this 
connector 12. 

[0030] Moreover, power-terminal 12 A, the I/O circuit (I/O) 14, and ROM 16 are connected in wiring 
18A, and grand terminal 12B, 1/014, and ROM16 are connected in wiring 18B, and remaining 
Terminals 12C-12F and connectors 12 are connected in wiring 18C, and it connects in wiring 18D 
between 1/014 and ROM16. 

[0031] 1/014 is formed between a connector 12 and ROM 16, and is constituted including a decoder 
circuit, an input circuit, and an output circuit. If this ROM card 10 is inserted in the card slot of a host 
system, power will be supplied to 1/014 and ROM 16 through power-terminal 12A and grand terminal 
12B. Furthermore, if the control signal and address signal from a host system are inputted into 1/014 
through the terminals 12C and 12D for control, and address terminal 12E, the addressing signal which 
specifies the address of ROM 16 will be supplied to ROM 16 through an input circuit and a decoding 
circuit. The data read from ROM1 6 corresponding to the address are outputted from the ROM card 10 
by the specification which suited the specification of a host system through data terminal 12F with the 
output circuit of 1/016, and the decoding circuit. 

[0032] Hereafter, the manufacture method of an IC card shown in drawin g 1 is explained with reference 
to drawing 2 - drawing 6 . 

[0033] With the form of [process 1] book operation, among the components shown in drawin g 1 , the 
various terminals 12A-12F and Wiring 18A-18C are formed on the card substrate 20, as shown in 
d rawin g 2 . 

[0034] Here, the quality of the material of the card substrate 20 is the insulating substrate of a tabular 
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light synthetic resin, such as plastics, or a glass substrate and comparatively thin. Wiring 18D which 
connects 1/014, ROM 16, and them which show drawing 1 is formed into the transferred layer 140 
shown in drawing 2 , this transferred layer 140 is imprinted on the card substrate 20, and the ROM card 
10 which is an example of the IC card shown in drawing 1 is manufactured. 

[0035] As shown in [process 2] drawing 3 (A), a detached core (optical-absorption layer) 120 is formed 
on a substrate 100. 

[0036] Hereafter, a substrate 100 and a detached core 120 are explained. 

[0037] ** As for the explanation substrate 100 about a substrate 100, it is desirable that it is what has the 
translucency which light may penetrate. 

[0038] In this case, 'as for the permeability of light, it is desirable that it is 10% or more, and it is more 
desirable that it is 50% or more. When this permeability is too low, attenuation (loss) of light becomes 
large and needs the big quantity of light by exfoliating a detached core 120. 

[0039] Moreover, as for a substrate 100, it is desirable to consist of reliable material, and it is desirable 
to consist of material which was excellent in thermal resistance especially. It is because the width of face 
of a setup of membrane formation conditions, such as the temperature condition, will spread also in that 
case on the occasion of formation of the transferred layer 140 grade to a substrate 100 top if the 
substrate 100 is excellent in thermal resistance, although the reason has what process temperature 
becomes high in case the transferred layer 140 and interlayer 142 who mention later are formed (for 
example, about 350-1000 degrees C) depending on the kind and formation method. 
[0040] Therefore, a substrate 100 has a desirable consisting-of [ the strain point ]-material more than 
Tmax thing, when the maximum temperature in the case of formation of the transferred layer 140 is set 
to Tmax. Specifically, a thing 350 degrees C or more has a desirable strain point, and the component of 
a substrate 100 has a more desirable thing 500 degrees C or more. As such a thing, the heat resisting 
glass of quartz glass, Corning 7059, and NEC glass OA-2 grade is mentioned, for example. 
[0041] Moreover, although especially the thickness of a substrate 100 is not limited, usually, it is 
desirable that it is about 0.1-5.0mm, and it is more desirable that it is about 0.5-1.5mm. If the thickness 
of a substrate 100 is too thin, a strong fall will be caused, and if too thick, when the permeability of a 
substrate 100 is low, it will become easy to produce attenuation of light. In addition, when the 
permeability of the light of a substrate 100 is high, the thickness may exceed the aforementioned upper 
limit. In addition, as for the thickness of a substrate 100, it is desirable that it is uniform so that light can 
be irradiated uniformly. 

[0042] ** As for the explanation detached core 120 of a detached core 120, what the light irradiated is 
absorbed, it has a property which produces exfoliation (henceforth "exfoliation in a layer", and 
"interfaci'al peeling") in the inside of the layer and/or an interface, and it arises preferably that the 
bonding strength between the atoms of the matter which constitutes a detached core 120, or between 
molecules disappears or decreases by irradiation of light, i.e., ablation, and results in the exfoliation in a 
layer and/or interfacial peeling is good. 

[0043] Furthermore, a gas may be emitted by irradiation of light from a detached core 120, and the 
separation effect may be discovered. That is, a detached core 120 absorbs light, it becomes a gas to the 
case where the component contained in the detached core 120 serves as a gas, and it is emitted for a 
moment, the steam is emitted, and it may contribute to separation. As composition of such a detached 
core 120, what is indicated by the following A-E is mentioned, for example. 
[0044] A. Amorphous silicon (a-Si) 

Hydrogen (H) may contain in this amorphous silicon. In this case, as for the content of H, it is desirable 
that it is a grade more than 2 atom %, and it is more desirable that it is a 2 - 20 atom % grade. Thus, if 
specified quantity content of the hydrogen (H) is carried out, hydrogen will be emitted by irradiation of 
light, internal pressure will occur in a detached core 120, and it will become the force in which it 
exfoliates an up-and-down thin film. The content of the hydrogen in an amorphous silicon (H) can be 
adjusted by setting up suitably conditions, such as membrane formation conditions, for example, the gas 
composition in CVD, gas pressure, gas atmosphere, a quantity of gas flow, temperature, substrate 
temperature, and injection power. 
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[0045] B. As various oxide ceramics, such as silicon oxide or a silicic-acid compound, titanium oxide or 
a titanic-acid compound, a zirconium oxide or a zirconic acid compound, a lanthanum trioxide, or a 
lanthanum oxidization compound, ****** (ferroelectric), or semiconductor silicon oxide, SiO, Si02, 
and Si 302 are mentioned, and K2Si03, Li2Si03, CaSi03 and ZrSi04, and Na2Si03 are mentioned as 
a silicic-acid compound, for example, 

[0046] TiO, Ti203, and Ti02 mention as titanium oxide - having — as a titanic-acid compound ~ 
BaTi04, BaTi03, Ba2Ti 9O20, BaTi 5011, and CaTi03, SrTi03, PbTi03, MgTi03, ZrTi02, SnTi04 
and aluminum2 - Ti05 and FeTi03 are mentioned 

[0047] As a zirconium oxide, Zr02 is mentioned and BaZr03, ZrSi04, PbZr03, MgZr03, and K2Zr03 
are mentioned as a zirconic acid compound, for example. 

[0048] C. Ceramics or dielectrics (ferroelectric), such as PZT, PLZT, PLLZT, and PBZT 

D. As nitride ceramic E. organic polymeric-materials organic polymeric materials, such as a silicon 

nitride, nitriding aluminum, and a titanium nitride - CH-, -CO- (Ketone), -CONH- (Amide), -NH- 

(Imide), - What thing may be used, as long as it has many these combination especially, what has 

combination (these combination is cut by irradiation of light) of COO- (ester), -N=N- (azo), -CH=N- 

(CIF), etc., and. Moreover, organic polymeric materials may have an aromatic hydrocarbon (1, two or 

more benzene rings, or condensed ring of those) in a constructive mood. 

[0049] As an example of such organic polymeric materials, polyethylene, a polyolefme like 

polypropylene, a polyimide, a polyamide, polyester, a polymethylmethacrylate (PMMA), polyphenylene 

sulfide (PPS), polyether sulphone (PES), an epoxy resin, etc. are raised. 

[0050] F. As a metal metal, the alloy containing at least one of aluminum, Li, Ti, Mn, In, Sn, Y, La, Ce, 
Nd, Pr, Gd, Sm, or sorts of these is mentioned, for example. 

[0051] Moreover, although the thickness of a detached core 120 changes with terms and conditions, 
such as composition of the exfoliation purpose or a detached core 120, lamination, and the formation 
method, usually, it is desirable that it is lnm - about 20 micrometers, it is more desirable that it is lOnm 
- about 2 micrometers, and it is still more desirable [ thickness ] that it is 40nm - about 1 micrometer. 
While enlarging power (quantity of light) of light in order to secure the good detachability of a detached 
core 120, if the homogeneity of membrane formation is spoiled, nonuniformity may arise in exfoliation, 
when the thickness of a detached core 120 is too small, and thickness is too thick, in case a detached 
core 120 is removed behind, the work takes time. In addition, as for the thickness of a detached core 
120, it is desirable that it is uniform as much as possible. 

[0052] Especially the formation method of a detached core 120 is not limited, but is suitably chosen 
according to terms and conditions, such as film composition and thickness. For example, it CVD(s) 
(MOCVD and low voltage CVD and efficient consumer response-CVD are included). Vacuum 
evaporationo, molecular-beam vacuum evaporationo (MB), sputtering, ion plating, The various gaseous- 
phase forming-membranes methods, such as PVD, electroplating, immersing plating (dipping), Various 
plating, such as electroless deposition, the Langmuir pro jet (LB) method, The applying methods, such 
as a spin coat, a spray coat, and a roll coat, various print processes, a replica method, the ink-jet method, 
a powder jet process, etc. are mentioned, and it can also form or more [ of these ] combining two. 
[0053] In addition, when a detached core 120 is constituted from ceramics by the sol-gel method, or 
when it constitutes from organic polymeric materials, it is desirable the applying method and to form 
membranes with a spin coat especially. 

[0054] the case where composition of a detached core 120 is an amorphous silicon (a-Si) — a vapor 
growth (CVD) - especially - (low voltage LP) CVD - plasma CVD and atmospheric pressure (AP) - 
CVD and efficient consumer response are excelled 

[0055] For example, in the amorphous silicon layer formed of plasma CVD, hydrogen contains 
comparatively mostly. Although it becomes by existence of this hydrogen that it is easy to carry out 
ablation of the amorphous silicon layer, if the substrate temperature at the time of membrane formation 
exceeds 350 degrees C, hydrogen will be emitted from the amorphous silicon layer. 
[0056] Moreover, a plasma CVD film has comparatively weak adhesion, and has a possibility that a 
substrate 100 and the transferred layer 140 may be separated at the wet washing process in a device 



http://www4.ipdLjpo.go.jp/cgi-bin/tran_web_cgi_ejje 



7/9/2003 



Page 6 of 15 



manufacturing process. 

[0057] This point and a LPCVD film do not have a possibility that hydrogen may be emitted, and it 
excels in the point that moreover sufficient adhesion is securable. 

[0058] The charge of a bridging (component of a detached core 120) which absorbed irradiation light is 
excited photochemistry- wise or thermally, ablation means combination of the atom of the front face and 
interior or a molecule being cut, and emitting here, and it mainly appears as a phenomenon in which all 
or a part of component of a detached core 120 produces phase changes, such as melting and 
evapotranspiration (evaporation). Moreover, by the aforementioned phase change, it may be in a minute 
firing state and bonding strength may decline. 

[0059] As shown in [a process 3], next drawin g 3 (B), the transferred layer (thin film device layer) 140 
is formed on a detached core 120. 

[0060] The expanded sectional view of K portion (portion shown by surrounding with 1 dotted-line 
chain line in drawing 3 (B)) of this thin film device layer 140 is shown in drawin g 3 (B). As for the thin 
film device layer 140, it is constituted including TFT (TFT) formed on Si02 film (interlayer) 142, and 
this TFT possesses the source and the drain layer 146 which introduced n type impurity into the 
poly silicon contest layer, and were formed, the channel layer 144, the gate insulator layer 148, the gate 
electrode 150, the layer insulation film 154, and the electrode 152 that consists of aluminum so that it 
may be illustrated. 

[0061] Here, the edge connected with the wiring 18A-18C with which this thin film device layer 140 
was formed in the card substrate 20 among the wiring layers connected with the polysilicon contest TFT 
is formed as an exposure edge 141. 

[0062] Although Si02 film is used as an interlayer prepared in contact with a detached core 120 with the 
gestalt of this operation, the insulator layer of others, such as Si3N4, can also be used. Although the 
thickness of Si02 film (interlayer) is suitably determined according to the formation purpose or the grade 
of a function which can be demonstrated, usually, it is desirable that it is lOnm - about 5 micrometers, 
and it is more desirable that it is 40nm - about 1 micrometer. What demonstrates at least one of the 
functions as the protective layer which an interlayer is formed for the various purpose, for example, 
protects the transferred layer 140 physically or chemically, an insulating layer, a conductive layer, the 
shading layer of a laser beam, the barrier layer for migration prevention, and a reflecting layer is 
mentioned. 

[0063] In addition, interlayers, such as Si02 film, may not be formed depending on the case, but the 
direct transferred layer (thin film device layer) 140 may be formed on a detached core 120. 
[0064] As a thin film for an IC card, besides TFT, for example, thin film diode, The optoelectric 
transducer (the photosensor, solar battery) and silicon resistance element which consist of PIN junction 
of silicon, Other thin-film- semiconductor devices, an electrode (example : a transparent electrode like 
ITO and a mesa film), Actuators, such as a switching element, memory, and a piezoelectric device, a 
micro mirror (piezo thin film ceramics), There are a micro MAG device which combined a magnetic- 
recording thin film head, a coil, an inductor, the charge of a thin film quantity magnetic-permiable 
material, and them, a filter, a reflective film, a dichroic mirror, etc. 

[0065] Such a thin film (thin film device) is a relation with the formation method, and is formed through 
usually comparatively high process temperature. Therefore, as mentioned above in this case, as a 
substrate 100, what has high reliability that can bear the process temperature is needed. 
[0066] As shown in [a process 4], next drawing 4 , the thin film device layer 140 is pasted up through 
the conductive glue line 160 on the card substrate 20. At this time, the wiring 18A-18C beforehand 
formed on the card substrate 20 and the exposure edge 141 of the thin film device layer 140 counter. 
[0067] As a suitable example of the conductive glue line 160, it is ACF (anisotropicconductive 
film:anisotropy electric conduction film), and between Wiring 18A-18C and the exposure edge 141, 
ACF is arranged, a substrate 100 and the card substrate 20 are pressurized from an outside, and 
thermocompression bonding of Wiring 18A-18C and the exposure edge 141 is carried out. The electric 
conduction particle 161 contained in the adhesives of ACF is also pressurized by pressurization, and 
Wiring 18A-18C and the exposure edge 141 are electrically connected through the pressurized electric 
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conduction particle 161. If ACF is used, since a flow will be secured only in the thickness direction, it 
can prevent that adjoining wiring 18A - 18C or exposure edge 141 adjoining comrades short-circuits. In 
addition other electroconductive glues can also be used and various hardened type adhesives, such as 
optical hardening type adhesives, such as reaction hardening type adhesives, heat-hardened type 
adhesives, and ultraviolet-rays hardening type adhesives, and aversion hardening type adhesives, are 
mentioned as the quality of the material of the adhesives of the conductive glue line 160. As 
composition of adhesives, what thing is sufficient as an epoxy system, an acrylate system, a silicone 

svstem, etc., for example. .... , c . i 

[00681 After applying hardened type adhesives on the card substrate 20 and joining the transferred layer 
(thin film device layer) 140 on it when using the aforementioned hardened type adhesives for example, 
the aforementioned hardened type adhesives are stiffened by the hardening method according to the 
property of hardened type adhesives, and the transferred layer (thin film device layer) 140 and the card 

substrate 20 are pasted up, and it fixes. 

r00691 When adhesives are optical hardening types, light is irradiated from both outsides from one 
outside of the transparent card substrate 20 or the substrate 100 of light-transmission nature In this case, 
as adhesives in the conductive glue line 160, optical hardening type adhesives, such as an ultraviolet- 
ravs hardening type which cannot affect a thin film device layer easily, are desirable. 
[0070] As shown in [a process 5], next the arrow A ofdrawing_5 , light is irradiated from the rear-face 

r00711 After'tMsVght penetrates a substrate 100, it is irradiated by the detached core 120. Thereby, the 
ablation in a layer and/or interfacial peeling arise in a detached core 120, and bonding strength decreases 

r0072Ut presumed that it is what is depended on phase changes, such as that ablation produces the 
Principle which the ablation in a layer and/or interfacial peeling of a detached core 120 produce in he 
component of a detached core 120 and discharge of the gas contained in the detached core 120, melting 
further produced immediately after irradiation, and evapotranspiration 

[00731 The charge of a bridging (component of a detached core 120) which absorbed irradiation light is 
excited photochemistry-wise or thermally, ablation means combination of the atom of the front face and 
interior or a molecule being cut, and emitting here, and it mainly appears as a phenomenon in which all 
or a part of component of a detached core 120 produces phase changes, such as melting and 
evapotranspiration (evaporation). Moreover, by the aforementioned phase change, it may be in a minute 
firing state and bonding strength may decline. r t , Qompnf 
[00741 Conditions, such as composition of a detached core 120, and a kind of light irradiated as one of 
the factor of the, wavelength, intensity, the attainment depth, are mentioned by in addition to this being 
influenced by various factors they are [ whether a detached core 120 produces the ablation in a layer, 
interfacial peeling is produced, or ] the both. 

T00751 As a light to irradiate, if a detached core 120 is made to start the ablation in a layer, and/or 
interfacial peeling, what thing may be used, for example, an X-ray, ultraviolet rays, the light, infrared 
radiation (heat ray), a laser beam, a millimeter wave, microwave, an electron ray, radiation (alpha rays, 
beta rays, gamma ray), etc. will be mentioned. A laser beam is desirable at the point of being easy to 
produce ablation (ablation) of a detached core 120 also in it. 

[0076] As laser equipment made to generate this laser beam, although various gas laser solid state laser 
semiconductor laser), etc. are mentioned, an excimer laser, Nd-YAG laser, Ar laser, a C02 laser a CO 
laser helium-Ne laser, etc. are used suitably, and especially an excimer laser is desirable a so in it. 
[0077] Since it outputs a high energy in a short wavelength region, extremely, an excimer laser can 
make a detached core 120 produce ablation for a short time, and it can exfoliate a detached core 120, 
without making the card substrate 20 and substrate 100 grade which therefore adjoin produce most 
temperature rises (i.e., without it producing degradation and an injury). 

[00781 Moreover, when it makes it faced that a detached core 120 produces ablation and there is a 
wavelength dependency of light, as for the wavelength of the laser beam irradiated, it is desirable that it 
is lOOnm - about 350nm. 
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[0079] An example of permeability to the wavelength of light of a substrate 100 is shown in drawing 7 . 
It has the property that permeability increases steeply to the wavelength of 300nm so that it may be 
illustrated. In such a case, light (for example, Xe-Cl excimer laser light with a wavelength of 308nm) 
with a wavelength of 300nm or more is irradiated. 

[0080] Moreover, when making a detached core 120 start phase changes, such as a gas evolution, 
evaporation, and sublimation, and giving a separation property to it, as for the wavelength of the laser 
beam irradiated, it is desirable that it is about 350 to 1200nm. 

[0081] Moreover, as for especially the energy density in the case of an excimer laser, it is desirable the 
energy density of the laser beam irradiated and to consider as about two 10 - 5000 mJ/cm, and it is more 
desirable to consider as about two 100 - 500 mJ/cm. Moreover, as for irradiation time, it is desirable to 
be referred to as about 1 - 1000ns, and it is more desirable to be referred to as about 10 - 100ns. When 
sufficient ablation etc. does not arise, and an energy density is high, when an energy density is low or 
irradiation time is short, or irradiation time is long, there is a possibility of having a bad influence on the 
transferred layer 140 by the irradiation light which penetrated the detached core 120. 
[0082] In addition, as long as it irradiates so that the intensity may become almost uniform [ the 
irradiation light represented by the laser beam ], the direction of radiation of irradiation light may be a 
direction which carried out the predetermined angle inclination not only to a perpendicular direction but 
to the detached core 120 to the detached core 120. 

[0083] Next, the force is applied to a substrate 100 and this substrate 100 is made to secede from a 
detached core 120, as shown in the arrow B of drawing 5 . Although not illustrated in drawin g.! , a 
detached core may adhere on a substrate 100 after this secession. 

[0084] [A process 6], next the extant detached core 120 are removed by the method which combined 
methods, such as washing, etching, ashing, and polish, or these, the connector 12 and Wiring 18A-18C 
which the transferred layer (thin film device layer) 140 was imprinted by the card substrate 20, and were 
formed from the first on the card substrate 20 by this as shown in drawing 6 - in addition, wiring 18D 
which connects 1/014, ROM16, and them which show drawing 1 will be carried And the card substrate 
20 and the transferred layer 140 are connected at the conductive glue line 160 electrically [ Wiring 18A- 
18C and the exposure edge 141 which were mentioned above ]. Therefore, a labor can be reduced in 
complicated wiring after an imprint. 

[0085] In addition, when a part of detached core has adhered also to the substrate 100 from which it 
seceded, it removes similarly. In addition, when the substrate 100 consists of an expensive material like 
quartz glass, and a rare material, reuse (recycling) is preferably presented with a substrate 100. That is, 
this invention can be applied to the substrate 100 to reuse, and usefulness is high. 
[0086] Through each above process, the imprint to the card substrate 20 of the transferred layer (thin 
film device layer) 140 is completed, and the ROM card 10 is completed. Then, formation of the 
protective coat in the field except a connector 12 etc. can be performed as occasion demands among 
removal of Si02 film which adjoins the transferred layer (thin film device layer) 140, and the front face 
of the transferred layer 140. 

[0087] With the gestalt of this operation, transferred layer (thin film device layer) 140 the very thing 
which is an exfoliated object is not exfoliated directly. Since it exfoliates in 120 in the detached core 
joined to the transferred layer (thin film device layer) 140, Irrespective of the property of an exfoliated 
object (transferred layer 140), conditions, etc., it can exfoliate easily and uniformly certain moreover 
(imprint), there is also no damage to the exfoliated object (transferred layer 140) in accordance with 
ablation operation, and the high reliability of the transferred layer 140 can be maintained. 
[0088] (Gestalt of the 2nd operation) The example of the more concrete manufacture process of the 
ROM card explained with the gestalt of the 1st operation is explained using draw ing^ and drawing 8 - 
drawin g 19 . 

[0089] (Process 1) Also in the gestalt of this operation, as shown in drawin g 2 , a connector 12 and 
Wiring 18A-18C are first formed on the card substrate 20. 

[0090] (Process 2) As shown in drawing 8 , on the translucency substrate (for example, quartz substrate) 
100, laminating formation of a detached core (for example, amorphous silicon layer formed by the 
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LPCVD method) 120, an interlay er (for example, Si02 film) 142, and the amorphous silicon layer (for 
example, formed by the LPCVD method) 143 is carried out one by one, then a laser beam is irradiated 
from the upper part all over the amorphous silicon layer 143, and annealing is given. Thereby, the 
amorphous silicon layer 143 is recrystallized and turns into a poly silicon contest layer. 
[0091] (Process 3) Then, as shown in drawing 9 , patterning of the polysilicon contest layer obtained by 
laser annealing is carried out, and Islands 144a and 144b are formed. 

[0092] (Process 4) As shown in drawing 10 , the wrap gate insulator layers 148a and 148b are formed 
for Islands 144a and 144b by CVD. 

[0093] (Process 5) As shown in drawing 1 1 , the gate electrodes 150a and 150b which consist of contest 
polysilicon or metal are formed. 

[0094] (Process 6) As shown in d rawing 12 , the mask layer 170 which consists of a polyimide etc. is 
formed, using gate electrode 150b and the mask layer 170 as a mask, it is a self aryne, for example, the 
ion implantation of boron (B) is performed. Of this, the p+ layers 172a and 172b are formed. 
[0095] (Process 7) As shown in drawing 13 , the mask layer 174 which consists of a polyimide etc. is 
formed, using gate electrode 150a and the mask layer 174 as a mask, it is a self aryne, for example, the 
ion implantation of Lynn (P) is performed. Of this, the n+ layers 146a and 146b are formed. 
[0096] (Process 8) As shown in drawing 14 , the layer insulation film 154 is formed and Electrodes 
152a-152d are alternatively formed after contact hole formation. 

[0097] (Process 9) Next, as shown in drawing 15 , a protective coat 176 is formed on the layer insulation 
film 154. Let the edge of the electrode electrically connected with the exposure edge 22 of the 
amorphous silicon layer 20 be the exposure edge which is not covered by the protective coat 176 at this 
time. Drawing 15 shows the exposure edge 141 of electrode 152a. 

[0098] Thus, TFT of the formed CMOS structure corresponds to the transferred layer (thin film device 
layer) 140 in drawing 3 (B) - drawin g 6 . 

[0099] (Process 10) Many transferred layers 140 mentioned above can be simultaneously manufactured 
to one glass substrate 180, as shown in drawing 16 . Then, this glass substrate 180 is set in probe 
equipment, and electrical property inspection on a glass substrate 180 which the exposure edge 141 of 
the transferred layer 140 is respectively contacted in a sensing pin, and is each transferred layer 140 is 
carried out. And marking is carried out to the transferred layer 140 judged that is poor with an inker or a 
scratch needle. 

[0100] Then, the dicing of many transferred layers 140 on a glass substrate 180 is carried out separately. 
Under the present circumstances, the existence of marking sorts out each transferred layer 140 to the 
defective and the excellent article. In addition, you may carry out electrical property inspection of each 
transferred layer 140 after dicing. 

[0101] (Process 1 1) As shown in drawing 17 , like the case where formed ACF160 on the card substrate 
20 and the exposure edge 141, next drawing 6 explains, through the ACF160, the transferred layer 140 
of an excellent article is stuck and it pastes up with heat and a pressure. At this time, it flows through the 
wiring 18A-18C on the card substrate 20, and the exposure edge 141 of the transferred layer 140 through 
the electric conduction particle 161 in ACF160. The transferred layer 140 can be stuck only several 
minutes carried in the card substrate 20, and one transferred layer 140 is stuck on the card substrate 20 
with the gestalt of this operation. 

[0102] (Process 12) As shown in the arrow A of drawin g 18 , Xe-Cl excimer laser light is irradiated 
from the rear face of the translucency substrate 100, for example. This produces and cheats out of 
ablation in the inside of the layer of a detached core 120, and/or an interface. Consequently, since the 
bonding strength of a detached core 120 declines, as shown in the arrow B of drawin g 18 bordering on 
this detached core 120, a substrate 100 is torn off from the transferred layer 140. 
[0103] Furthermore, etching removes a detached core 120. The transferred layer 140 containing 1/014 
and ROM 16 which this shows at drawing 1 on the card substrate 20 in which a connector 12 and Wiring 
18A and 18B were formed, and wiring 18D is imprinted. And by forming a protective coat 178 in the 
field except a connector 12 among the front faces of the transferred layer 140, as shown in drawin g 19 , 
the ROM card 10 is completed. 
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[0104] (Gestalt of the 3rd operation) The gestalt of this 3rd operation manufactures a different IC card 
from drawin g 1 using the 1st and the manufacture method explained with the gestalt of the 2nd 
operation. Other examples of this IC card are explained with reference to drawing_20 (A) - (C). 
[0105] The IC card shown in drawi ng 20 (A) is memory card which imprinted the transferred layer 140 
which has memory 30, for example, non-volatile memory, on the card substrate 20 in which a connector 
12 and wiring 22 were formed. 

[0106] The IC card shown in drawing 20 (B) imprints the transferred layer 140 which has the wiring 44 
which connects memory 30, for example, non-volatile memory, CPU40, and them on the card substrate 
20 in which a connector 12 and wiring 22 and 24 were formed. 

[0107] In drawing 20 (C), it has the wiring 32 to which the transferred layer 140 connects I/O50, 1/O50, 
and memory 30 in addition to the component of drawing 20 (B), and the wiring 42 which connects 
1/05 0 and CPU40. In this case, on the card substrate 20, the wiring 26 which connects the connector 12 
and I/O50 with a connector 12 is formed, and the transferred layer 140 is imprinted on the card substrate 
20. 

[0 1 08] In addition, you may carry only I/O as a transferred layer 1 40. 

[0109] Thus, various IC cards can be manufactured by changing the circuit and wiring which are built in 
the transferred layer 140. 

[0110] (Gestalt of the 4th operation) The gestalt of this 4th operation imprints two or more sorts of 
transferred layers on the card substrate 20, and manufactures an IC card. The example of this kind of IC 
card is explained with reference to drawin g 21 (A) and (B). 

[01 1 1] On the card substrate 20, the IC card shown in drawing 21 (A) imprints the 1st and 2nd 
transferred layer 140,400, and is manufactured. 

[0112] The 1st transferred layer 140 is manufactured by the 1st mentioned above and the manufacture 
method explained with the gestalt of the 2nd operation. In addition to the memory 30, CPU40, and 
I/O50 which were mentioned above, this transferred layer 140 has the display drive circuit 60. These can 
constitute the polysilicon contest TFT mentioned above as an active element. Moreover, this transferred 
layer 140 includes the wiring 46 which connects further the wiring 34 which connects memory 30 and 
the display drive circuit 60, and CPU40 and the display drive circuit 60. 

[0113] On the other hand, the 2nd transferred layer 400 contains the display 70, for example, the liquid 
crystal display section. The switching element formed in each pixel of this liquid crystal display section 
70 can be formed for example, by the amorphous silicon TFT. Each pixel has the pixel electrode 
connected to the switching element, and the retention volume holding the voltage impressed through the 
switching element. If the card substrate 20 has translucencies, such as a glass substrate, a pixel electrode 
will consist of transparent electrodes, such as ITO, and the liquid crystal display section 70 will turn into 
the penetrated type liquid crystal display section. What is necessary is on the other hand, just to let a 
pixel electrode be the reflector which consists of a metal, in order to make this liquid crystal display 
section into the reflected type liquid crystal display section. Moreover, if the card substrate 20 is the 
quality of the material which cannot penetrate light, such as plastics, easily, the liquid crystal display 
section 70 will turn into the reflected type liquid crystal display section. In this case, what is necessary is 
to make a pixel electrode into a reflector as mentioned above, or to form a reflecting layer beforehand on 
the card substrate 20, and just to suppose that TFT and the transparent pixel electrode used as a 
transferred layer are imprinted and constituted on it etc. 

[01 14] Thus, with the gestalt of this 3rd operation, as for the 1st and 2nd transferred layer 140,400, the 
quality of the materials of the semiconductor layer of the semiconductor device of each transferred layer 
differ. Of course, the liquid crystal display section 70 can be included for the switching element of the 
liquid crystal display section 70 into the polysilicon contest TFT, then one transferred layer. However, 
as a switching element of a pixel, a leakage current is small and mobility can use so much the 
amorphous silicon TFT which is not called for highly suitably. 

[0115] In addition to a connector 12 and wiring 26 being formed as well as drawing^ (C), on the card 
substrate 20 by which the this 1st [ the ] and 2nd transferred layer 140,400 is imprinted, the wiring 28 
which connects between the 1st and the 2nd transferred layer 140,400 is formed. 
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[01 161 Next in addition to the component shown in drawing 21 (A), the IC card shown in drav__ g2_ 
(B) carries the cell 80, for example, a solar battery, further. If it carries out like this, even if it uses 
volatile memory, such as SRAM, for memory 30, it can always be backed up. A solar battery 80 can 
consist of amorphous-silicon solar cells. Therefore, it is made to imprint the field of this solar battery 80 
to the card substrate 20 as 3rd transferred layer 600. In this case, in addition to the connector 12 and 
wiring 26 and 28 which are shown in drawing 21 (A), the wiring 29 for connecting the 3rd transferred 
layer 600 with the 1 st and the 2nd imprint layer 1 40,400 is formed in the card substrate 20. 
roi 171 (Gestalt of the 5th operation) As shown in drawin g^! , on the card substrate 20 which is an 
imprint object the gestalt of this operation imprints the 1st transferred layer 140 shown in diawing^l 
(A) and the 2nd transferred layer 400 shown in drawin g^! (A), and manufactures an IC card. At this 
time, on the card 20, a connector 12 and wiring 26 and 29 are formed beforehand, and as the 1st and 2nd 
transferred layer 1 40,400 flows with wiring 26 and 29, it is imprinted. 

[01181 Hereafter, the manufacture method of an IC card shown in drawing22 is explained with 
reference to drawing 23 - drawin g 29 . In addition, about the 1st transferred layer 140, it is that the thing 
and circuitry which were explained with the gestalt of the 2nd operation are only different, and the 
manufacture method of the transferred layer 140 explained with the gestalt of the 2nd operation can be 
used as it is Hereafter, the manufacture method of the liquid crystal display section 70 using the 2nd 
transferred layer 400 is explained. In addition, about the member used with the gestalt of the 2nd 
operation among the members used for the gestalt of this 5th operation, and the member which has the 
same function, the same sign is attached and the explanation is omitted. 

r oil91 (Process 1) Drawin g 23 shows the manufacturing process of the 2nd transferred layer 400 
containing the amorphous silicon TFT which becomes the origin of the liquid crystal display section 80. 
Here they are the gate electrode 540, the gate insulator layer 542, the amorphous silicon layer 544 used 
as a channel the channel protective coat 546, n+ type amorphous silicon layer 548,550 used as a source 
drain the source electrode 552, the drain electrode 554, the pixel electrode 556, the passivation film 
558 and the interlayer 559 that mentions later in the 2nd transferred layer 400. In addition, in the gestalt 
of this operation, the reflected type liquid crystal display section was adopted, and the pixel electrode 
556 was formed with the metal. 

Ml 201 This 2nd transferred layer 400 is not directly formed on the card substrate 20, but is formed on 
the substrate 402 for example, a transparent substrate, used only for manufacture of the 2nd transferred 
layer 400. This transparent substrate 402 has the thermal resistance which bears the highest process 
temperature for forming the 2nd transferred layer 400. 

[01211 Moreover in drawing 23 , the 1st detached core 404 formed in the amorphous silicon is formed 
on the transparent substrate 400. This 1st detached core 404 functions as the detached core 120 in the 
gestalt of the 2nd operation similarly. 

r01221 With the gestalt of this operation, the interlayer 559 prepared in contact with the 1st detached 
core 404 top is formed further. As an interlayer 559, insulator layers, such as Si02 and Si3N4, are used. 
Although the thickness of Si02 film (interlayer) is suitably determined according to the formation 
purpose or the grade of a function which can be demonstrated, usually, it is desirable that it is lOnm - 
about 5 micrometers, and it is more desirable that it is 40nm - about 1 micrometer. What demonstrates at 
least one of the functions as the protective layer which an interlayer is formed for the various purpose, 
for example protects the 2nd transferred layer 400 physically or chemically, an insulating layer, a 
conductive layer, the shading layer of a laser beam, the barrier layer for migration prevention, and a 
reflecting layer is mentioned. 

[01231 In addition, interlayers, such as Si02 film, may not be formed depending on the case, but the 
direct gate electrode 540, the gate insulator layer 542, etc. may be formed on the 1st detached core 404. 
[0124] I Further a contact hole 553 is formed in an interlayer 559 and the 1st detached core 404, a source 
electrode material is filled up with the gestalt of this operation into this contact hole 553, and the 
exposure edge 522 exposed when a lower layer is behind removed from the 1st detached core 404 is 
formed. In addition, the exposure edge 522 (not shown) of the gate electrode 540 is formed by filling up 
with a gate electrode material the contact hole prepared for an interlayer 559. 
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[0125] (Process 2) Next, as shown in drawing 24 , the thermofusion nature glue line 410 is formed as the 
2nd detached core on the transferred layer 400. At this time, flattening of the level difference produced 
on the surface of an amorphous silicon TFT is carried out by the thermofusion nature adhesives 410. 
[0126] As this thermofusion nature glue line 410, there can be fear of the impurity contamination 
(sodium, potassium, etc.) to a thin film, for example, can mention electron waxes, such as a proof wax 
(tradename). [ little ] 

[0127] (Process 3) Further, as shown in drawing 24 , the primary imprint object 420 is pasted up on the 
thermo&sion nature glue line 410 which is the 2nd detached core. Since it pastes up after manufacture 
of the 2nd transferred layer 400, there are no restrictions to the process temperature at the time of 
manufacture of the 2nd transferred layer 400 etc., and, as for this primary imprint object 420, there 
should just be even shape retaining property at the time of ordinary temperature. With the gestalt of this 
operation, a glass substrate, synthetic resin, etc. are comparatively cheap, and material with shape 
retaining property is used. 

[0128] (Process 4) Next, as shown in the arrow A of drawing 25 , light is irradiated from the rear- face 
side of the transparent substrate 402. 

[0129] After this light penetrates the transparent substrate 402, it is irradiated by the 1st detached core 
404. Thereby, the ablation in a layer and/or interfacial peeling arise in the 1st detached core 404, and 
bonding strength decreases or disappears. 

[0130] Next, the force is applied to the transparent substrate 402 and this substrate 402 is made to secede 
from the 1st detached core 404, as shown in the arrow B of drawing 25 . 

[0131] (Process 5) Next, the 1st detached core 404 which remains on the inferior surface of tongue of 
the transferred layer 400 is removed by the method which combined methods, such as washing, etching, 
ashing, and polish, or these. It means that the 2nd transferred layer (thin film device layer) 400 had been 
primarily imprinted by the primary imprint object 420 by this as shown in drawin g 26 . At this time, a 
part of source electrode 552 is exposed through a contact hole 553, and the exposure edge 522 is formed. 
A part of gate electrode 540 is exposed similarly. 

[0132] In addition, when apart of 1st detached core 404 has adhered also to the transparent substrate 
402 from which it seceded, it removes similarly. In addition, when the substrate 402 consists of an 
expensive material like quartz glass, and a rare material, reuse (recycling) is preferably presented with a 
substrate 402. That is, this invention can be applied to the substrate 402 to reuse, and usefulness is high. 
[0133] (Process 6) Next, as shown in drawing 27 , the 2nd transferred layer 400 is joined through the 
conductive glue line 430 on the card substrate 20. At this time, the wiring 29 beforehand formed on the 
card substrate 20 and the exposure edge 522 of the 2nd transferred layer 400 counter. 
[0134] The exposure edge 522 and wiring 29 are electrically connected through the electric conduction 
particle 431 by which is inserted between them and heating pressurization is carried out using ACF like 
the gestalt of the 2nd operation as a conductive glue line 430. 

[0135] In addition, even if the card substrate 20 which functions as a secondary imprint object is 
monotonous, it may be a curve board. Moreover, the card substrate 20 which is a secondary imprint 
object may be inferior in properties, such as thermal resistance and corrosion resistance, compared with 
the substrate 402 for forming the 2nd transferred layer 400. In order for the reason to form the 2nd 
transferred layer 400 in a substrate 402 side and to imprint the 2nd transferred layer 400 after that to the 
card substrate 20 which is a secondary imprint object, the property required of this card substrate 20, 
especially thermal resistance are because it is not dependent on the temperature conditions in the case of 
formation of the 2nd transferred layer 400 etc. This point is the same also about the primary imprint 
object 420. 

[0136] Therefore, when the maximum temperature in the case of formation of the 2nd transferred layer 
400 is set to Tmax, a glass transition point (Tg) or softening temperature can use the following [ Tmax ] 
as a component of primary and the secondary imprint objects 420 and 20. For example, a glass transition 
point (Tg) or softening temperature can constitute more preferably primary and 800 degrees C or less of 
500 degrees C or less of secondary imprint objects 420 and 20 from material 320 degrees C or less still 
more preferably. 
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[0137] (Process 7) Next, melting of the thermofusion nature resin layer 410 is carried out with heat, and 
the transferred layer 400 is torn off from the primary imprint object 420 bordering on this thermofusion 
nature resin layer 410. Furthermore, the organic solvent removes the thermofusion nature resin layer 410 
which remains on the inferior surface of tongue of TFT. Thereby, as shown in the right-hand side of 
drawing 28 , the 2nd transferred layer 400 is imprinted by the card substrate 20 which is a secondary 
imprint object. The state on the right-hand side of this drawing 28 becomes the same as what transposed 
the substrate 402 shown in drawin g 23 , and the 1st detached core 404 to the card substrate 20 and the 
conductive glue line 430 which are a secondary imprint object. Therefore, the laminating relation of the 
2nd [ to the substrate 402 used for the manufacturing process of TFT ] transferred layer 400 is secured 
on the card substrate 20 which is a secondary imprint object. For this reason, the pixel electrode 556 is 
exposed and it can use as an active-matrix substrate. 

[0138] In addition, when inconvenient and a primary imprint object is especially plastics etc. even if 
there is a primary imprint object as an IC card, it is not necessary to necessarily tear off a primary 
imprint object. In this case, since the 2nd detached core 140 does not have the need of dissociating 
behind, it should just function as a junction layer. 

[0139] (Process 8) Next, as shown in the left-hand side of drawing 28 , the 1st transferred layer 140 in 
which the various circuits of drawing 21 (A) and wiring were formed is pasted up through the 
conductive glue line 440 on the card substrate 20. At this time, the wiring 26 and 29 (not shown [ wiring 
26 ] in drawing 28 ) beforehand formed on the card substrate 20 and the exposure edge 141 of the 1st 
transferred layer 140 counter. 

[0140] The exposure edge 141 and wiring 26 and 29 are electrically connected through the electric 
conduction particle 441 by which is inserted between them and heating pressurization is carried out, 
using ACF as a conductive glue line 440. 

[0141] (Process 9) As shown in the left-hand side of drawing 28 , Xe-Cl excimer laser light is irradiated 
from the rear face of a substrate 100, for example. This produces and cheats out of ablation in the inside 
of the layer of a detached core 120, and/or an interface. Consequently, since the bonding strength of a 
detached core 120 declines, a substrate 100 is torn off from the 1st transferred layer 140 bordering on 
this detached core 120. 

[0142] Furthermore, etching removes a detached core 120. this shows drawingJZj (A) ~ as ~ the card 
substrate 20 top ~ and the 1st and 2nd transferred layer 140,400 is imprinted in the state where it flowed 
with wiring 26 and 29 

[0143] (Process 10) Finally the liquid crystal display section 70 is manufactured using the 2nd 
transferred layer 400 which functions as this active-matrix layer. Under the present circumstances, the 
enclosure process with which the 2nd transferred layer 400 which is an active-matrix layer, and the 
opposite substrate 230 in which the common transparent electrode 232 was formed are stuck by the 
sealant 234, and enclose liquid crystal 236 between them is carried out as drawing_29 . Under the present 
circumstances, beforehand, an orientation film is formed in the front face of the 2nd transferred layer 
400, and orientation processing is performed. Orientation processing of the front face of the transparent 
common electrode 232 is similarly carried out for the opposite substrate 230. 
[0144] Then, a polarizing plate is attached in opposite substrate 230 front face, front faces other than 
liquid crystal display section 70 of the card substrate 20 are worn by the protective coat, and an IC card 
is completed. 

[0145] In addition, although the 2nd transferred layer 400 was twice imprinted on the card substrate 20 
by imprint with the gestalt of the 5th operation, it is also possible to carry out by imprint once like the 
case of the 1st transferred layer 140. What is necessary is just to constitute at this time, so that a pixel 
electrode may be once exposed with an imprint. 

[0146] Moreover, after the transferred layer 400 is imprinted, you may form the pixel electrode 556 so 
that it may connect with TFT. 

[0147] Moreover, the liquid crystal display section 70 may not necessarily display fixed form patterns, 

such as not only active matrix liquid crystal display but a number, a character, etc. 

[0148] As mentioned above, although what applied this invention to the IC card was explained, this 
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invention is not necessarily applicable not only to an IC card but the thin film integrated circuit 
equipment which does not have the shape of a card manufactured by the same manufacture method. 
[0149] 

[Example] Next, the concrete example about manufacture of the transferred layer 140 is explained. 
[0150] (Example 1) The quartz substrate (softening temperature : 1630 degrees C, a strain point : 1070 
degrees C, permeability of an excimer laser : almost 100%) with a 50mm[ 50mm by ] x thickness of 
1.1mm was prepared, and the amorphous silicon (a-Si) film was formed in one side of this quartz 
substrate by low voltage CVD (Si2 H6 gas, 425 degrees C) as a detached core (laser beam absorption 
layer). The thickness of a detached core was lOOnm. 

[0151] Next, it is Si02 as an interlayer on a detached core. The film was formed by efficient consumer 
response-CVD (SiH4+02 gas, 100 degrees C). An interlayer's thickness was 200nm. 
[0152] Next, the amorphous silicon film of 50nm of thickness was formed by low voltage CVD (Si2 H6 
gas, 425 degrees C) as a transferred layer on the interlayer, a laser beam (wavelength of 308nm) is 
irradiated, this amorphous silicon film was crystallized, and it considered as the polysilicon contest film. 
Then, to this polysilicon contest film, predetermined patterning was performed and the field used as the 
source drain channel of TFT was formed, then, the elevated temperature more than 1000 degreeC a 
polysilicon contest film front face — oxidizing thermally gate insulator layer Si02 after forming, form 
a gate electrode (structure where laminating formation of the refractory metals, such as Mo, was carried 
out at contest polysilicon), on a gate insulator layer, and it carries out an ion implantation, using a gate 
electrode as a mask - self-- being conformable (selfer line) - the source drain field was formed and 
TFT was formed Then, the electrode connected to a source drain field and wiring, and the wiring which 
leads to a gate electrode are formed if needed. Although aluminum is used for these electrodes and 
wiring, it is not limited to this. Moreover, when worrying about melting of aluminum by the laser 
radiation of a back process, you may use the metal (what is not fused by the laser radiation of a back 
process) of a high-melting point rather than aluminum. Finally the passivation film was formed and the 
edge of a source line and a gate line was exposed in that case. 

[0153] Next, the electroconductive glue was applied on the aforementioned TFT and the card substrate 
made from plastics was further joined to the paint film as an imprint object. In order to form a circuit 
pattern in a card substrate beforehand and to take a flow with the circuit pattern, it joined, after carrying 
out alignment beforehand. 

[0154] Next, the Xe-Cl excimer laser (wavelength : 308nm) was irradiated from the quartz substrate 
side, and the detached core was made to produce ablation (ablation in a layer, and interfacial peeling). 
The energy density of the irradiated Xe-Cl excimer laser was 250 mJ/cm2, and irradiation time was 
20ns. In addition, irradiation of an excimer laser has spot beam irradiation and line beam irradiation, and 
when it is spot beam irradiation, spot irradiation of it is carried out to the predetermined unit field (for 
example, 8mmx8mm). Moreover, in line beam irradiation, the predetermined unit field (for example, 
378mmx0.1mm and 378mmx0.3mm (field where, as for these, 90% or more of energy is acquired)) is 
made the same. 

[0155] Then, the quartz substrate and the card substrate (imprint object) were torn off in the detached 
core, and the TFT and the interlayer who were formed on the quartz substrate were imprinted to the card 
substrate side. 

[0156] Then, etching, washing, or those combination removed the detached core adhering to the front 
face of the interlayer by the side of a card substrate. Moreover, processing with the same said of a quartz 
substrate was performed, and the reuse was presented. 

[0157] (Example 2) a detached core - H (hydrogen) - 20at(s)% - TFT was imprinted like the example 
1 except having considered as the amorphous silicon film to contain 

[0158] In addition, adjustment of the amount of H in an amorphous silicon film was performed by 
setting up suitably the conditions at the time of membrane formation by low voltage CVD. 
[0159] (Example 3) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition-bTi03, thickness:200nm) formed with the sol-gel method with the 
spin coat. 
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[0160] (Example 4) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition : BaTi03, thickness : 400nm) formed by sputtering. 
[0161] (Example 5) TFT was imprinted like the example 1 except having made the detached core into 
the ceramic thin film (composition :P b (Zr, Ti)03 (PZT) and thickness: 5 Onm) formed by the laser- 
ablation method. 

[0162] (Example 6) TFT was imprinted like the example 1 except having used the detached core as the 
polyimide film (thickness : 200nm) formed with the spin coat. 

[0163] (Example 7) TFT was imprinted like the example 1 except having used the detached core as the 
polyphenylene sulfide film (thickness : 200nm) formed with the spin coat. 

[0164] (Example 8) TFT was imprinted like the example 1 except having used the detached core as 
aluminum layer (thickness : 300nm) formed by sputtering. 

[0165] (Example 9) As an irradiation light, TFT was imprinted like the example 2 except having used 
the Rr-F excimer laser (wavelength : 248nm). In addition, the energy density of the irradiated laser was 
250 mJ/cm2, and irradiation time was 20ns. 

[0166] (Example 10) As an irradiation light, TFT was imprinted like the example 2 except having used 
Nd-YAIG laser (wavelength : 1068nm). In addition, the energy density of the irradiated laser was 400 
mJ/cm2, and irradiation time was 20ns. 

[0167] (Example 1 1) TFT was imprinted like the example 1 except having considered as the TFT of the 
polysilicon contest film (80nm of thickness) by elevated-temperature process 1000 degree C as a 
transferred layer. 

[0168] (Example 12) As an imprint object, TFT was imprinted like the example 1 except having used 

the transparent substrate made from a polycarbonate (glass transition point : 130 degrees C). 

[0169] (Example 13) As an imprint object, TFT was imprinted like the example 2 except having used 

the transparent substrate made of an AS resin (glass transition point : 70-90 degrees C). 

[0170] (Example 14) As an imprint object, TFT was imprinted like the example 3 except having used 

the transparent substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 

[0171] (Example 15) As an imprint object, TFT was imprinted like the example 5 except having used 
the transparent substrate made from a polyethylene terephthalate (glass transition point : 67 degrees C). 
[0172] (Example 16) As an imprint object, TFT was imprinted like the example 6 except having used 
the transparent substrate made from a high density polyethylene (glass transition point : 77-90 degrees 
C). 

(Example 17) As an imprint object, TFT was imprinted like the example 9 except having used the 

transparent substrate made from a polyamide (glass transition point : 145 degrees C). 

[0173] (Example 18) As an imprint object, TFT was imprinted like the example 10 except having used 

the transparent substrate made of an epoxy resin (glass transition point : 120 degrees C). 

[0174] (Example 19) As an imprint object, TFT was imprinted like the example 1 1 except having used 

the transparent substrate made from a polymethylmethacrylate (glass transition point : 70-90 degrees C). 

[0175] About examples 1-19, when the state of the imprinted TFT was guessed the ** view under the 
naked eye and the microscope, respectively, all had neither a defect nor nonuniformity and the imprint 
was made uniformly. 

[0176] Like, without receiving restrictions of the substrate used at the time of manufacture, by this 
invention, according to the thing which were described above and for which imprint technology is used, 
a card substrate can be chosen and thin film integrated circuit equipments, such as a thin and lightweight 
IC card, and the IC card which has flexibility further can be offered. 
[0177] 



[Translation done.] 
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